Systemic blood loss affects NF-kappa B regulatory mechanisms in the lungs.
The nuclear regulatory factor (NF)-kappa B is activated in the lungs of patients with acute respiratory distress syndrome (ARDS). In experimental models of acute lung injury, activation of NF-kappa B contributes to the increased expression of immunoregulatory cytokines and other proinflammatory mediators in the lungs. Because of the important role that NF-kappa B activation appears to play in the development of acute lung injury, we examined cytoplasmic and nuclear NF-kappa B counterregulatory mechanisms in lung mononuclear cells, using a murine model in which inflammatory lung injury develops after blood loss. Sustained activation of NF-kappa B was present in lung mononuclear cells over the 4-h period after blood loss. The activation of NF-kappa B after hemorrhage was accompanied by alterations in levels of the NF-kappa B regulatory proteins I kappa B alpha and Bcl-3. Cytoplasmic and nuclear I kappa B alpha were increased and nuclear Bcl-3 was decreased during the first hour after blood loss, but, by 4 h posthemorrhage, cytoplasmic and nuclear I kappa B alpha levels were decreased and nuclear levels of Bcl-3 were increased. Inhibition of xanthine oxidase activity in otherwise unmanipulated unhemorrhaged mice resulted in increased levels of I kappa B alpha and decreased amounts of Bcl-3 in nuclear extracts from lung mononuclear cells. No changes in the levels of nuclear I kappa B alpha or Bcl-3 occurred after hemorrhage when xanthine oxidase activity was inhibited. These results demonstrate that blood loss, at least partly through xanthine oxidase-dependent mechanisms, produces alterations in the levels of both I kappa B alpha and Bcl-3 in lung mononuclear cell populations. The effects of hemorrhage on proteins that regulate activation of NF-kappa B may contribute to the frequent development of inflammatory lung injury in this setting.